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2Background
Mekong River Basin
▪ Approximately 1,200 native fish 
species
▪ Largest freshwater fishery
▪ Second most bio-diverse river
Freshwater fish
▪ Major source of protein




Many dams are planned
▪ Small and large
▪ Mainstem and tributaries
Little information available to guide 
con truction of downstream fish-
friendly hydro systems in a manner 











▪ Swim bladder rupture 
▪ Exopthalmia (eye pop)
▪ Emboli/emphysema
▪ Ruptured blood vessels
Sources of injury
Background
4Evaluate effects of shear stress
▪ Two Mekong River native species
• Blue gourami (Trichopodus trichopterus)
• Iridescent shark (Pangasianodon hypophthalmus)
Determine strain rate thresholds




1. Generate turbulent shear flows 
environment 
2. Expose live fish and sensor fish device to 
the shear flows
3. Examine fish for injuries and mortality
4. Record releases using high-speed cameras
5. Perform 3-D motion analysis and compute 
kinematic/dynamic parameters
6. Evaluate parameters with multinomial and 
binomial statistical models
General Approaches










3.0 168 ✓ ✓
6.1 339 ✓
12.2 688 ✓ ✓
15.2 852 ✓
18.3 1,008 ✓ ✓





Blue gourami 58 (45 - 72) 3.7 (1.6 - 6.2)
Iridescent shark small 56 (43 - 67) 2.6 (1.5 - 4.3)
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Results
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Blue gourami Iridescent shark small Iridescent shark large






Blue gourami Iridescent sharkχ2 = 1.673





Exposure to rapid decompression
Blue Gourami – emphysema in peritoneal cavity
*Most common injurySimulated turbine passage pressures
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Abnormal behavior (equilibrium loss and erratic swimming)
▪ Increased with exposure to higher strain rates
▪ Gourami more susceptible than iridescent shark
Injuries
▪ Increased with exposure to higher strain rates
▪ Operculum damage most common injury
▪ Gourami more susceptible than iridescent shark
Mortality
▪ Ranged from 0-67% per treatment
▪ Highest immediate and delayed mortality rates observed 1,185 s-1
▪ Similar rates to juvenile American shad
▪ More susceptible than juvenile Chinook salmon, rainbow trout, and steelhead
Summary
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Species responded different to shear stress exposure
▪ Examine additional important species
Negative effects increase with shear force severity
▪ Minimize shear stress in hydroturbine design and operation
Recommendations





Water Power Technologies 
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